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(57)Abstract: 

PURPOSE: To make the size of the surface acoustic wave device used for an 
electronic device small, to reduce the manufacturing cost and to make the 
electric characteristic stable. 

CONSTITUTION: The surface acoustic wave device is provided with a surface 
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acoustic wave element 1 having an interdigital transducer electrode 3, an extract 
electrode 4 and an anode adhesion section 5 on its front side and a cover base 6 
with an external electrode 10 having a throughhole 9 formed at a position 
coincident with the extract electrode 4. Then the extract electrode 4 and the 
external electrode 10 are connected and the cover base and the anode adhesive 
section 5 are adhered and sealed. 
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CLAIMS 



[Claim(s)] 

[Claim 1] The surface acoustic wave device which has the anode plate joint 
which consists of film which uses as a principal component the aluminum which 
took out on the front face with the INTADIJITARU transducer electrode which 
excites and receives surface acoustic waves, and was arranged in an electrode 
and its whole perimeter, It has the external electrode and printing electrode which 
were prepared in the through tube made in the location which is in agreement 
with the ejection electrode of said surface acoustic wave device. And surface- 
acoustic-waves equipment characterized by having equipped said surface 
acoustic wave device and the field which counters with the insulating covering 
substrate which made the opening section, and having joined said ejection 
electrode and said external electrode electrically, and having joined said covering 
substrate and said anode plate joint, and closing. 

[Claim 2] The surface acoustic wave device which has the anode plate joint 
which consists of film which uses as a principal component the aluminum which 
took out on the front face with the INTADIJITARU transducer electrode which 
excites and receives surface acoustic waves, and was arranged in an electrode 
and its whole perimeter, It has the external electrode prepared in the through 
tube made in the location which is in agreement with the ejection electrode of 
said surface acoustic wave device. And said surface acoustic wave device and 
the field which counters are equipped with the insulating covering substrate 
which made the opening section. Join said ejection electrode and said external 
electrode electrically, and said covering substrate and said anode plate joint are 
joined and closed. Surface-acoustic-waves equipment characterized by having 
covered the electromagnetic shielding film on the external surface of said surface 



acoustic wave device, and packing the whole by mold resin after joining a lead 
terminal to said external electrode. 

[Claim 3] The surface acoustic wave device which has the anode plate joint 
which consists of film which uses as a principal component the aluminum which 
took out on the front face with the INTADIJITARU transducer electrode which 
excites and receives surface acoustic waves, and was arranged in an electrode 
and its whole perimeter, It has the insulating covering substrate which has the 
external electrode prepared in the through tube made in the location which is in 
agreement with the ejection electrode of said surface acoustic wave device. 
Surface-acoustic-waves equipment characterized by having joined said ejection 
electrode and said external electrode electrically, and having joined and closed 
said covering substrate and said anode plate joint, and covering the 
electromagnetic shielding film on the external surface of said surface acoustic 
wave device. 

[Claim 4] Many surface acoustic wave devices which have the anode plate joint 
which consists of film which uses as a principal component the aluminum which 
took out on the front face with the INTADIJITARU transducer electrode which 
excites and receives surface acoustic waves, and was arranged in an electrode 
and its whole perimeter are arranged. And the process which creates the 
component formation substrate which has the anode plate junction terminal 
which said all anode plate joints were connected, and it was pulled out by the 
field in which said surface acoustic wave device is not formed, and was prepared, 
The process which creates the covering substrate formation glass plate which 
has the through tube of a large number made in the location which is in 
agreement with each ejection electrode of said surface acoustic wave device, 
After carrying out alignment of the ejection electrode of said component 
formation substrate, and the through tube of said covering substrate formation 
glass plate and sticking them, the whole is heated while impressing an electrical 
potential difference between the anode plate junction terminals of said covering 
substrate formation glass plate and said component formation substrate. The 



process which bundles up the anode plate joint of said surface acoustic wave 
device, and is joined to said covering substrate formation glass plate, and said 
component formation substrate subsequently joined and said covering substrate 
formation glass plate by sputtering in the inside of vacuum devices The through 
tube of said covering substrate formation glass plate, the process which forms an 
external electrode in the periphery, the process which forms the printing 
electrode subsequently to said external electrode connected with an external 
circuit, and the manufacture approach of surface-acoustic-waves equipment of 
subsequently having the process of said anode plate joint which cuts a core 
mostly. 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application] This invention relates to the surface-acoustic-waves 
equipment used for mobile communication equipment, such as television, VTR, 
and a cellular phone, and its manufacture approach. 
[0002] 



[Description of the Prior Art] Conventional surface-acoustic-waves equipment is 
explained below. 

[0003] As shown in drawing 9 , generally, on the single crystal substrate 21 of a 
piezo electric crystal, a surface acoustic wave device 20 has the ejection 
electrode 23 for energizing a surface wave to the INTADIJITARU transducer 
(henceforth IDT) electrode 22 and the IDT electrode 22 with the function excited 
and received, and is being equipped with and fixed with die bond resin 26 on the 
ground electrode 25 of a stem 24. The ejection electrode 23 and the terminal 
electrode 27 are electrically connected by the wire bond method with the 
aluminum wire 28 for connection. In addition, it may replace with the aluminum 
wire 28 and Au wire may be used. The terminal electrode 27 is the configuration 
which connects with the terminal 29 and can be connected with an external 
circuit. 

[0004] Since surface-acoustic-waves equipment uses the propagation property of 
a surface wave, it cannot cover a front face with a protective coat, but is 
considering it as the configuration which has space on the front face of the IDT 
electrode 22. That is, it is the configuration which put the cap 30 considered as 
the configuration which does not contact a surface acoustic wave device 20 and 
the aluminum wire 28, and maintains the exterior and an airtight, carried out the 
seam welding of the periphery, formed the seam welding section 31, and was 
closed. 
[0005] 

[Problem(s) to be Solved by the Invention] However, although it is reliable, since 
it cannot weld collectively by the closure by seam welding with the above- 
mentioned conventional configuration With heating when mounting the trouble 
that a man day starts and a manufacturing cost becomes high, and surface- 
acoustic-waves equipment in a printed circuit board Further, the trouble of gas 
being emitted from die bond resin 26, and changing frequency characteristics, 
and when using it in a high frequency band The aluminum wire 28 acted as an 
inductor, and since the inductance changed with how to stretch the aluminum 



wire 28, it had the trouble that frequency characteristics were unstable. 
[0006] This invention solves the above-mentioned conventional trouble, a 
manufacturing cost is cheap and frequency characteristics aim at not changing 
but offering the surface-acoustic-waves equipment and its manufacture approach 
of the stable property. 
[0007] 

[Means for Solving the Problem] It considers as the configuration which was 
equipped with the covering substrate made from a glass plate which has the 
external electrode which prepared in the through tube which made in the surface 
acoustic wave device which takes out the surface-acoustic-waves equipment of 
this invention on a front face with the IDT electrode which excites and receives 
surface acoustic waves, and has an electrode and an anode plate joint, and the 
location which are in agreement with the ejection electrode of a surface acoustic 
wave device in order to attain this purpose, and connected an ejection electrode 
and an external electrode electrically, and joined a glass substrate and an anode 
plate joint and closed an IDT electrode. 

[0008] Moreover, the manufacture approach arranges many surface acoustic 
wave devices which have the anode plate joint which consists of film which uses 
as a principal component the aluminum which took out on the front face with the 
IDT electrode which excites and receives surface acoustic waves, and was 
arranged in an electrode and its whole perimeter. And the process which creates 
the component formation substrate which has the anode plate junction terminal 
which all anode plate joints were connected, and it was pulled out by the field in 
which the surface acoustic wave device is not formed, and was prepared, The 
process which creates the covering substrate formation glass plate which has the 
through tube of a large number made in the location which is in agreement with 
each ejection electrode of a surface acoustic wave device, After carrying out 
alignment of the ejection electrode of a component formation substrate, and the 
through tube of a covering substrate formation glass plate and sticking them, The 
process which heats the whole, bundles up the anode plate joint of a surface 



acoustic wave device, and is joined to a covering substrate formation glass plate 
while impressing an electrical potential difference between a covering substrate 
formation glass plate and an anode plate joint, The component formation 
substrate and covering substrate formation glass plate which were joined 
subsequently, by sputtering in the inside of vacuum devices Subsequently it has 
the process of an anode plate joint which cuts a core mostly with the through 
tube of a covering substrate formation glass plate, the process which forms an 
external electrode in the periphery, and the process which forms the printing 
electrode subsequently to an external electrode connected with an external 
circuit. 
[0009] 

[Function] In this configuration, since the die bond resin which fixes the lead wire 
which connects a surface acoustic wave device and the lead to the exterior, and 
a surface acoustic wave device is not used, magnitude can be made small, and 
there will be neither generating of the inductance by lead wire nor emission of the 
gas from die bond resin, and a frequency drift will not arise, but electrical 
characteristics will be stabilized. 

[0010] Moreover, in this approach, a package will also perform the ejection and 
the closure of an electrode to the exterior by forming an external electrode in the 
through tube prepared in the location which can form a glass covering substrate 
by anode plate junction by package on the component formation substrate in 
which many surface acoustic wave devices were formed, and is in agreement 
with the ejection electrode of a surface acoustic wave device. 
[0011] 
[Example] 

(Example 1) One example of this invention is explained below. 
[0012] As shown in drawing 1 , take out a surface acoustic wave device 1 with 
the IDT electrode 3 on the single crystal substrate 2 of a piezo electric crystal, 
and it is constituted from an anode plate joint 5 arranged so that an electrode 4 
and these might be surrounded. The external electrode 10 which the insulating 



covering substrate 6 formed the opening section 8 and a through tube 9 in the 
glass plate 7, and was prepared in a through tube 9 and its periphery, It is 
considering as the configuration which consisted of printing electrodes 1 1 
installed in the external electrode 10, and joined the ejection electrode 4 of a 
surface acoustic wave device 1 to the external electrode 10 of the covering 
substrate 6, and joined the anode plate joint 5 to the covering substrate 6, and 
closed the IDT electrode 3. 

[0013] In this example, using Xtal as a single crystal substrate 2, each electrode 
formed thickness by 500nm by having been made from aluminum, and the soda 
glass near the coefficient of thermal expansion of Xtal was used for it as a glass 
plate 7. 

[0014] The manufacture approach of above-mentioned surface-acoustic-waves 
equipment is explained below. First, as shown in drawing 2 , many surface 
acoustic wave devices 1 which have the anode plate joint 5 which took out with 
the IDT electrode 3 and was arranged on the single crystal substrate 2 of the 
large number at an electrode 4 and its periphery at the component formation 
substrate 12 are formed. The anode plate joint 5 is connected with the anode 
plate junction terminal 1 3 to which each was all connected in common while it is 
formed in the periphery of a surface acoustic wave device 1. Especially the 
number is not restrained although two anode plate junction terminals 13 are 
formed by this example. 

[0015] Moreover, as shown in drawing 3 , many the opening sections 8 and 
through tubes 9 are made in the location which is equivalent to the covering 
substrate formation glass plate 14 at each surface acoustic wave device 1. 
[0016] Subsequently, as shown in drawing 4 and drawing 5 , alignment is carried 
out so that the ejection electrode 4 of the surface acoustic wave device 1 of the 
component formation substrate 12 and the through tube 9 of the covering 
substrate formation glass plate 14 may be in agreement, respectively. After 
sticking the component formation substrate 12 and the covering substrate 
formation glass plate 14, while impressing the electrical potential difference of 



500V between the anode plate junction terminal 13 of the component formation 
substrate 12, and the covering substrate formation glass plate 14, the whole is 
heated at 350 degrees C and anode plate junction of both is carried out. Since 
especially constraint does not have the electrode contacted on the covering 
substrate formation glass plate 14 in a location, it goes across the anode plate 
joint 5 all over the component formation substrate 12 and it connects with the 
anode plate junction terminal 13, all the surface acoustic wave devices 1 are 
joinable to the covering substrate formation glass plate 14 in several minutes. 
Then, the printing electrode 11 which the 1st layer forms Ti film (thickness: 
50nm), and the 2nd layer forms the external electrode 10 of Cu film (thickness: 2 
micrometers) in a through tube 9 and its periphery, prints the paste which 
subsequently made Cu the subject, and is soldered to a printed circuit board by 
sputtering in the inside of vacuum devices as shown in drawing 6 is formed. 
Since the thickness of the ejection electrode 4 and the electrode of the anode 
plate joint 5 is the same and a clearance is hardly generated between the 
ejection electrode 4 and a through tube 9, a flow and sufficient closure are made 
with the external electrode 10 formed by sputtering. After processing even an 
above-mentioned process collectively, it considers as the surface-acoustic-waves 
equipment of the anode plate joint 5 which cut the core with the dicing saw 
mostly and was shown in drawing 1 . 

[0017] As mentioned above, according to this example, the printing electrode 1 1 
realizes ejection of the conductor to the closure and the exterior of a surface 
acoustic wave device 1 through anode plate junction on the glass of the covering 
substrate 6, and the aluminum film of the anode plate joint 5 of a surface acoustic 
wave device 1, and the external electrode 10 of a through tube 9, and it sets to 
the manufacture approach. Since aluminum wire, die bond resin, etc. for 
connection are not used like the conventional example while being able to 
perform man day reduction and a miniaturization as compared with the 
conventional example, since the ejection of the closure and the external 
electrode 10 can be processed collectively, the stability of electrical 



characteristics can be improved. 

[0018] (Example 2) The 2nd example of this invention is explained below. 
[0019] As shown in drawing 7 , this example uses the printing electrode 11 of an 
example 1 as a lead terminal 15 at the configuration of the above-mentioned 
example 1, and is taken as the configuration equipped with the electromagnetic 
shielding film 16 and mold resin 17. 

[0020] Moreover, the manufacture approach is an approach that the process 
which performs anode plate junction to the component formation substrate 12 of 
the above-mentioned example 1 and the covering substrate formation glass plate 
14, and forms the external electrode 10 by sputtering is the same. Then, a dicing 
saw cuts and the electromagnetic shielding film 16 which covered with printing 
the paste which made silver the subject is formed in the exterior of a surface 
acoustic wave device 1. Although this electromagnetic shielding film 16 is not 
illustrated, it is connected with the grounding terminal section of the external 
electrode 10. 

[0021] Subsequently, after joining a lead terminal 15 to the external electrode 10 
by welding, the whole is packed by mold resin 17 and it considers as surface- 
acoustic-waves equipment. 

[0022] having formed the electromagnetic shielding film 16 in the external surface 
of a surface acoustic wave device 1 as mentioned above according to this 
example - the effectiveness of the above-mentioned example 1 - in addition, the 
electromagnetism from the outside - mass-production nature can improve further 
by could maintain the property good [ without being influenced of a noise ], and 
having adopted the package by mold resin 17. 

[0023] (Example 3) The 3rd example of this invention is explained below. 
[0024] As shown in drawing 8 , this example is taken as the covering substrate 
18 which does not have the opening section 8 of the covering substrate 6 of an 
example 1 in the configuration of the above-mentioned example 1, the ejection 
electrode 4 of a surface acoustic wave device 1 , the surface acoustic wave 
device 1 9 to which the thickness of the anode plate joint 5 was made to increase 



by about 3 micrometers, and the configuration equipped with the electromagnetic 
shielding film 16. That is, by the ejection electrode 4 and the anode plate joint 5 
which thickened thickness, since a clearance is made between the IDT electrode 
3 and the covering substrate 18, the opening section 8 of the covering substrate 
6 of the above-mentioned example 1 becomes unnecessary. 
[0025] Moreover, the manufacture approach formed the external electrode 10 to 
the anode plate joint 5 and a through tube 9 by the same manufacture approach 
as the above-mentioned example 1 using an above-mentioned surface acoustic 
wave device 19 and the above-mentioned covering substrate 18. Moreover, after 
forming the printing electrode 1 1 similarly, a dicing saw cuts and the 
electromagnetic shielding film 16 which covered the external surface of a surface 
acoustic wave device 19 like the above-mentioned example 2 is formed by 
printing. 

[0026] according to this example as mentioned above - the effectiveness of the 
above-mentioned example 1 ~ in addition , the electromagnetism from the 
outside -- since it take out even if it can reduce a processing man day and a 
curvature and a wave be in the component formation substrate 12 or the 
covering substrate formation glass plate 14 further , since a property good 
[ without be influence of a noise ] can be maintain and it be necessary to prepare 
the opening section in the covering substrate 18 , and it can absorb with the 
thickness of an electrode 4 , the dependability of closure junction improve greatly 
[0027] In addition, although the surface acoustic wave device 1 was explained 
about this example 1 thru/or 3, it cannot be overemphasized that it is applicable 
also about each component, such as a resonator, an oscillator, or a filter. 
Moreover, since it is the configuration which joins by anode plate junction on the 
aluminum film and glass which were formed in the front face, and is closed As a 
single crystal substrate 2, not only the Xtal substrate but lithium tantalate (LiTa 
203), The single crystal substrates 2, such as a lithium NAIO bait (LiNb 203) or 
a lithium DIBO rate (Li2B 406), are usable, and it is usable also about the 
configuration in which it was not restrained by the single crystal substrate 2, but 



the piezo electric crystal thin film and the IDT electrode 3 were further formed on 
the glass plate 7. 

[0028] Moreover, the same junction is possible not only for the aluminum film 
pure as an electrode material of the anode plate joint 5 but the aluminum film 
containing an impurity, and the aluminum film containing Cu, Ti, Pd, Sc, Zr, Si, 
etc. which are added for the purpose of endurance strengthening of a surface 
acoustic wave device 1 is also usable. 
[0029] 

[Effect of the Invention] If this invention is taken out with an IDT electrode and it 
has an electrode and an anode plate joint so that clearly also from the above 
explanation It has the covering substrate made from a glass plate which has the 
external electrode prepared in the through tube made in the location which is in 
agreement with the ejection electrode of a surface acoustic wave device. The 
configuration which connected the ejection electrode electrically, and joined the 
glass substrate and the anode plate joint, and closed the IDT electrode, 
Moreover, many surface acoustic wave devices which have the anode plate joint 
which consists of film which uses as a principal component the aluminum which 
took out with the IDT electrode and was prepared in an electrode and its whole 
perimeter are arranged. And the process which creates the component formation 
substrate which has the anode plate junction terminal which all anode plate joints 
were connected, and it was pulled out by the field in which the surface acoustic 
wave device is not formed, and was prepared, The process which creates the 
covering substrate formation glass plate which has the through tube of a large 
number made in the location which is in agreement with each ejection electrode 
of a surface acoustic wave device, After carrying out alignment of the ejection 
electrode of a component formation substrate, and the through tube of a covering 
substrate formation glass plate and sticking them, The process which heats the 
whole, bundles up the anode plate joint of a surface acoustic wave device, and is 
joined to a covering substrate formation glass plate while impressing an electrical 
potential difference between a covering substrate formation glass plate and an 



anode plate joint, The component formation substrate and covering substrate 
formation glass plate which were joined subsequently, by sputtering in the inside 
of a vacuum By the through tube of a covering substrate formation glass plate, 
the process which forms an external electrode in the periphery, the process 
which forms a printing electrode subsequently to an external electrode, and the 
manufacture approach of subsequently having the process of an anode plate 
joint which cuts a core mostly A manufacturing cost is cheap and the surface- 
acoustic-waves equipment which was excellent in the property by which 
frequency characteristics did not change and were stabilized, and its 
manufacture approach can be realized. 
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[Brief Description of the Drawings] 

[Drawing 1] The sectional view of the surface-acoustic-waves equipment of the 
1 st example of this invention 

[Drawing 2] The important section perspective view of the component formation 
substrate in the manufacture approach of this surface-acoustic-waves equipment 
[Drawing 3] The perspective view of the covering substrate formation glass plate 



in this manufacture approach 

[Drawing 4] The sectional view showing the junction condition of a component 
formation substrate and a covering substrate formation glass plate in this 
manufacture approach 

[Drawing 5] The decomposition perspective view of each surface acoustic wave 
device of drawing 4 , and each covering substrate 

[Drawing 6] The sectional view showing the formation condition of an external 
electrode and a printing electrode in this manufacture approach 
[Drawing 7] The sectional view of the surface-acoustic-waves equipment of the 
2nd example of this invention 

[Drawing 8] The sectional view of the surface-acoustic-waves equipment of the 
3rd example of this invention 

[Drawing 9] The sectional view of conventional surface-acoustic-waves 
equipment 

[Description of Notations] 

I Surface Acoustic Wave Device 

3 INTADIJITARU Transducer Electrode 

4 Ejection Electrode 

5 Anode Plate Joint 

6 Covering Substrate 

8 Opening Section 

9 Through Tube 

10 External Electrode 

I I Printing Electrode 
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